Plasma metanephrine levels are decreased in type 1 diabetic patients with a severely impaired epinephrine response to hypoglycemia, indicating reduced adrenomedullary stores of epinephrine.
A defective epinephrine response to hypoglycemia is a common disorder in type 1 diabetes. We assessed the role of the adrenomedullary capacity to secrete epinephrine in this disorder by measuring plasma metanephrine levels in affected type 1 diabetic patients compared with those in matched nondiabetic controls. Metanephrine is formed from epinephrine that leaks from adrenomedullary storage vesicles by catechol-O-methyl transferase (COMT) and is continuously released into the circulation. Thus, plasma metanephrine levels reflect adrenomedullary epinephrine content and, provided there is normal COMT activity, the adrenomedullary capacity to secrete epinephrine. Diabetic patients had approximately 25% lower plasma metanephrine levels than controls (0.18 +/- 0.09 vs. 0.24 +/- 0.02 nmol/liter; P = 0.012), whereas plasma epinephrine, norepinephrine, and normetanephrine levels were comparable between patients and controls. In response to hypoglycemia, the increments in plasma epinephrine and plasma metanephrine levels were both significantly lower in diabetic patients than in controls (P < 0.001), but the increase in plasma metanephrine as a percentage of the increase in plasma epinephrine was identical, indicating similar COMT activity. We conclude that type 1 diabetic patients with an impaired epinephrine response to hypoglycemia have lower plasma metanephrine levels than matched controls, reflecting decreased adrenomedullary stores of epinephrine and indicating reduced adrenomedullary capacity to secrete epinephrine.